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Additional Midterm Review Questions

Scalars and Vectors
Vector Addition and Subtraction

1. Which one of the following quantities is a vector quantity?

(a) the age of the earth '
{b) the mass of a freight train /’/ll 5 D QV?@/ are, J "’{‘5‘% ﬁ ;S
(2) the earth's pull on yout body /'./0 d/é’(i’c: fer @M

{d) the temperature of hot cup of coffee
{¢) the number of people attending a soccer game
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6 2. What is the minimum number of vectors with unegual magnitudes whose vector sum can be zero? ;,a; g5 ff? O ﬁ@?
(a) two {c) four (e) six e
(b) three () five ¥y wﬁ g,
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F.o3 A physics student adds two displacement vectors with magmtudes of 8.0 km and 6.0 km. Which one of the
following statements is true concerning the magnitude of the resultant displacement?
(a) It mustbe 10.0 km,
(b) H mustbe 14.0 km.
(c) It could be equal to zero kilometers, depending on how the vectors are oriented.
(d) No conclusion can be reached without knowing the directions of the vectors.
{e} It could have any value between 2.0 km and 4.0 km depending on how the vectors are
oriented.
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f 4. A runaway dog walks 0.64 km due north, He then runs due west to a hot dog stand. If the magnitude of
the dog’s total displacement vector is 0.91 km, what is the magnitude of the dog’s displacement vector
in the due west direction?

{a) 0.27 km ' (¢) 0.41km (e} 0.65 km
(b) 0.33 km (d) 0.52%km
S
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D 5, A force, Fy, of magnitude 2.0 N and directed due east is exerted on an object. A second force exerted on
" the object is F, = 2.0 N, due north. What is the magnitude and direction of a third force, Fs, which
must be ¢xeried on the object so that the resultant force is zero?

{a) 1.4 N, 45° north of east (c) 2.8 N, 45° north of east (e) 4.0 N, 45° east of north
(b) 1.4 N, 45° south of west (d)y 2.8 N, 45° south of west
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The Components of a Vector

%’ 6. A displacement vector has a magnitude of 810 m and points at an angle of 18° above the positive x axis.

What are the x and y scalar components of this vector? /F\
x scalar component y scalar component :j
(a) 770 m 250 m
(b) 560 m 585m mﬁ
©  585m 560 m - 810 Gt 18
(@  250m 750 m = A50m
(&) 713 m 385M e - Mﬁa’
X
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7’4@ 7. A racecar will make one lap around a circular track of radius R. When the car has traveled halfway around
the track, what is the magnitude of the car’s displacement from the starting point?
(a) 2R — (c) =R 14 (e} zero meters
®) R 7 (d) 2nR ey
\ AX = Xe - Ko
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8. A vector I, has a magnitude of 40.0 units and points 35.0° above the positive x axis. A second vector F,
has a magnitude of 65.0 units and points in the negative y direction. Usé the component method of
vector addition to find the magnitude and direction, relative to the positive x axis, of the resultant F =
F, + ¥,
{ay 33.3 units, 52.1° below the -+x axis ~
(b) 53.3 units, 52.1° above the +x axis b . I
(c) 763 units, 37.9° below the -Hx axis kf@ 51436° = 13
(d) 76.3 units, 52.1° above the +x axis .
(€) 9.23 units, 37.9° below the +x axis ~ 7 Fre 32.% ;< + L3 *;7
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Displacement, Speed and Velocity

F, - 92.6% ~ 723
Q ?{fg

C; 9. A particle travels along a curved path between two
points P and Q as shown. The displacement of the
particle does not depend on MT,_.M
(a) the location of P. AX o /\( e X
(b} the location of Q.

{(c) the distance traveled from P to Q.
(d) the shortest distance between P and Q.
(e) the direction of Q from P.
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10. A Canadian goose flew 845 km from Southern California to Oregon with an average speed of 30.5 m/s.
How long, in hours, did it take the goose to make this journey?
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(a) 27.7h {c) 66.11 (e) 770
() 8.33h (d) 462h , o
OINH pad 8B, o a7 p0qsee - M = T e

i T 30,8 més SEHO sea
- 11. Carl Lewis set a world record for the 100.0-m run with a time of 9.86 . T, after reaching the finish line, Mr,

Lewis walked directly back to his starting point in 90.9 s, what is the magnitude of his average velocity

for the 200.0 m?
() Om/s (c) 198 m/s (e) 10.1m/s
(b) 1.10 m/s (d) 5.60m/s
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Acceleration

5 12. An elevator is moving upward with a speed of 11 m/s. Three seconds later, the elevator s still moving
upward, but its speed has been reduced to 5.0 m/s. What is the average acceleration of the elevator
during the 3.0 s intervai?

(@ 2.0m/s%, upward (c) 5.3 m/s®, upward (e) 2.7 m/s%, downward
s), 2.0 m/s”, downward {d} 5.3 m/s?, downward

U=+ m)s Up = +5%/¢

vp = U+ at = a(3) o 118G frens
b= 7 "f"“@{g} @wmlmfg‘& =i ©
D 13. Which one of the following statements must be true if the expression X = Vol +% 34 s to be used?
(a) x is constant. (c) tis constant. {e) Both vy and # are constant,
(b) vis constant. (dy ais constant.
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5 14. ‘The minimum takeoff speed for a certain airplane is 75 m/s. What minimum acceleration is required if the
plane must leave a runway of length 950 m? Assume the plane starts from rest at one end of the runway.

(@) 1.5m/s (©) 4.5 m/s® (c) 7.5 m/s”
(b) 3.0 m/s° (@ 6.0 mss” 2
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C; 15. A ball is dropped from rest from a tower and strikes the ground 125 m below. Approximately how many
seconds does it take the ball to strike the ground after being dropped? Neglect air resistance.
(a) 2.50s (c) 5.053% (e) 1605
(b) 3.50s @ (d) 1255

jp;",v‘//éfé-’f at?®

= /25 4 L (5800 %

t . ;”2&; = 25,5 t =5.05 sec

C; 16. Elijah throws a tennis ball vertically upward. The ball returns to the point of release after 3.5 s. With what

speed did he throw the ball?
(a) Omfs {c)y 17m/s (e) 34m/s
(b) 14 my/s @ 21 m/s
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Graphical Analysis
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An object is moving along the x axis.
The graph shows its position from the
starting point as a function of time.

position (m)
>

Various segments of the graph are D
identified by the letters A, B, C, and 5 C
D.
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4 17, During which interval(s) is the object moving in the negative x direction? ig% = Mouiing Forwiayr &
(a) during interval B only {d) during intervals B and D k,f
(b) during intervals B and C {e) during mtervals B, C, and D ﬁ = ﬁgaﬁ@w@ weh
{c) during intervals C and D :
= Mot movivrg
y = Fowpard  Bad orr
D w What is the velocity of the object at £ = 7.0 57 D = Forw “iﬁ 5 é’; PR
(a) +3.0 m/s () —2.0m/s (€) zeroms R B
(b) -1.0m/s (d) ~3.0mss m . Mo GRS
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B 19, During which interval(s) of the graph does the object travel equal distances in equal times? e £ ‘
{a) Osto2s (d) 0sto2sand3stoSs (-2 %= XAC‘CG‘/@V&?fwﬁ |
(b) 2sto3s (e) Osto2s,3t05s,and5to6s 2~ 5seq = Corst- Vel
() 3stoSs
3 - 5 sec = Acce /-
o o T G sec = Decel,
20. During which interval(s) of the graph does the speed of the object increase by equtil amonts i equal times?
(a} Osto2s () OsteZsand3stoSs
(b) 251033 (e) 0sto2s,3t05s,and5to6s

(¢} 3sto3s

O=2 and 3—15 =Const Gccel, Juai It
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g 21, How far does the object move in the interval from t=0to ¢ =2 s?

(@) 7.5m (€) 15m A (©) 25m/ d

(b) 10m @ 20m e ﬁ?ﬁ’ — - Al = Aﬁﬁ@ﬁﬁ §

22. What is the acceleration of the object in the interval from s=5sto#=65s? | i 5 7, }{:ﬂﬁj ﬂ. )
(a) —40 m/s’ (c) —20 m/s* (6) —10 m/s’ = :z‘
(b) +40 m/s* (@) +20 m/s” -

G, é__}(:}.wy 5‘1’/6}%}@ e M = /0 - [’2‘0) o= mﬂm/g o =80 %gﬂ
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The Concepts of Force and Mass - Newton’s First Law - Newton’s Second Law

E 23. Complete the following statement: The term met force most accurately describes

(a) the mass of an object (d) the quantity that keeps an object
(b) the inertia of an object. moving.
(c) the quantity that causes displacement. .. (&) the quantity that changes the velocity of

- AU Py | an object,
f-=mia = M 7y

24. Which one of the following terms is used to indicate the natural tendency of an object to remain at rest or in
motion at a constant speed along a straight line?
(a) velocity {¢) acceleration {e) inertia
force d} equilibrivm .
(b) | (d) eq /\/em%m's /5 /&w

& 25. A net force F is required to give an object with mass m an acceleration a. If a net force 6 F is applied to an
object with mass 2m, what is the acceleration on this object?

(a) a (c) 3a (e} 6a
(b) 2a (d) 4a
F = Wi, 3
- GF
=5 7 O ey @,& oy 3 O
New  F = 2m ( ,.}gﬁ West 11

D 26. A 15-N net force is applied for 6.0 s to a 12-kg box initially at rest. What is the speed of the box at the end
of the 6.0-s interval? s ’ py
@) 1.8m/s () 3.0m/s U720 (o) 30mis
® 5m/s (dy 7.5 /s &

FT;»M% & W:ﬂff’&?f
/5:“"/2#(&&] Q:.;;j’ v ::_:Z.f@) = %9; = 35»%

27. The figure shows the velocity versus time curve for a car'traveling along a straight line. Which of the following

staternents is false? A
{a) No net force acts on the car during interval B. I
{b} Net forces act on the car during intervals A E B
and C. >
(c) Opposing forces may be acting on the car during interval B. G A/ \C
(d) Opposing forces may be acting on the car during interval C. % /
{¢) The magnitude of the net force acting during interval A is >

A 4

Time {s)

tegs than that during €. U_,,,
F = ma, G»:?-%:-ﬁ = slope.  Slope A> Slepe C .5

The Vector Nature of Newton’s Second Law and Newton’s Third Law of Motion )L;; > 59;“
i <

28. Two forces act on a 4.5-kg block resting on a frictionless surface as shown. What is the magnitude of the
horizontal acceleration of the block?
(@) 1.8 m/s° (d) 3.2 m/s*
(b) 1.2 mis? (©) 8.9 m/s* 53N
(c) 0.82 m/s’ 37N, 43°

: O
Fry =m0, 5.9Co573° = 4. 3y
7~

(3.7+4.3) = 4.5(c)
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A horse pulls a cart along a flat road. Consider the following four forces that arise in this situation.

(1) the force of the horse pulling on the cart (3) the force of the horse pushing on the road
{2) the force of the cart pulling on the horse {4) the force of the road pushing on the horse
D 29. Which two forces form an "action-reaction” pair that obeys Newton's third law?
(a) fand4 (c) 2and 4 {e) 2and 3
(b) /and 3 (dy 3and4
KPP Yy Fo N road f b
‘ ' ) onmag = JTo9 forse
"4“% Pﬁ s ﬁW"’ilCé on”and 'évy by hovse &}9 Foad

D 30. A 10-kg block is set moving with an initial speed of 6 m/s on a rough horizontal surface. If the force of
friction is 20 N, approximately how far does the block travel before it stops?
(@) i5m {c) 6m (e) 18m

Lo e Upt= Un? ¢ 204X
Egﬂ:%@oz\f:m& Q=-R"sr o - 2203 )(Ax)

A 10-kg block is connected to a 40-kg block as shown in the figure. The surface on that the blocks slide is J;
frictionless. A force of 50 N puils the blocks to the right. j
M=36 = Gm

/

i REREESN:

ﬁ 31. What is the magnitude of the acceleration of the 40-kg block?
(@) 0.5 m/s* (c) 2 m/s’ (&) 5my/s®
(by 1 m/s* (d) 4 m/s’

Cfawp/ﬁ JON = //O;L;/ca)c’:;
,\5}/ s Fe o = [ mpe
—5 32. What is the magnitude of the tension T in the rope that connects the two blocks?

@ ON (c) 20N () 50N
(b) 10N (d) 40N

U couple. ol . T = (10ks)(17x) = 10N

C 33. A 2.0-Nrock slides on a frictionless inclined plane.
Which one of the following statements is true concerning
the normal force that the plane exerts on the rock?

(a) The normal force is zero newtons.
(b) The normal force is 2.0 N.

{¢) The normal force is less than 2.0 N, but greater than zero newtons.
(d) The normal force is greater than 2.0 N. Wit . 2
{e) The normal force increases as the angle of inclination, &, is increased. M

E; = 2, (050 (059 = / wﬁwg &= o
CosO <) whew 6 >0




Uniform Circular Motion and Centripetal Acceleration

5 34. A ball moves with a constant speed of 4 m/s around a circle of radius 0.25 m, What is the period of the motion?
(a) 0.1s () 0.7s (e) 2s

{h) D4s (d Is _
UM_,_ Q/ _> é S Q/ s W g gﬁv(;’zg’% oy ,,392,5@:::._
- T = - - £
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D 35. Arock is whirled on the end of a string in a horizontal circle of radius R with a constant period T.
If the radius of the circle is reduced to R/2, while the period remains 7, what happens to the ceniripetal
acceleration of the rock?
(a) The centripetal acceleration remains the same.
{b) The centripetal acceleration increases by a factor of 2.

(¢} The centripetal acceleration increases by a factor of 4, f - é@ COE S ;f:%
(d} The centripetal acceleration decreases by a factor ol 2. 2
{¢) The centripetal acceleration decreases by a factor of 4. -
o ks (££9 ?’W}f\“ L @g G, Swmctlew
- — = g = .
o -2 ; /
g - 4 Yz
C: 36. A car traveling at 20 m/s rounds a curve so that its centripetal acceleration is 5 m/s”.

What is the radius of the curve?

{a) 4m {cy 80m {e) 640m

(b) 8m ©(d 160m

G = ZZ;T E_?_Z«ZWT j ;o= Zﬂg - g’?@ 1
r r b

A 37. A certain string just breaks when it is under 25 N of tension. A boy uses this string to whitl a 2-kg stone in a
horizontal circle of radius 3 m. The boy continuously increases the speed of the stone.
At approximately what speed will the string break?
(a) 6m/s © 12mss (e) 18m/s
{(b) 9m/s (d) 15m/s

T amy
\ T ) ro,
N~ _ 925 = 2 Y

@ 38. A 25-kg box is sliding down an ice-covered hill. When it reaches point A,
the box is moving at 11 m/s. Point A is at the bottom of a circular arc
that has a radius R = 7.5 m. What is the magnitude of the normat force

on the box at Point A?

(@) 250N - (d) 650N

(b) 280N (e) 900N

(c) 400N - A

F; - vle = W{g’:a
J A
[ - 245 = 25(0)°
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Work Done by a Constant Force
The Work-Energy Theorem and Kinetic Energy

ﬁﬂ) 39. In which one of the following situations is zw,@_‘l

(a) A ball rolls down an inclined plane. . _ / 2; j
(b) A physics student stretches a spring. L“"‘"""‘> O%QL‘ - A KE = ZM% 1

o
(c) A projectile falis toward the surface of Earth. =
{dy A box is pulled across a rough floor at constant velocity, f o -

/ L/ L = e

(e} A child pulls a wagon across a rough surface causing it to accelerate.
Ftherr (pkr =0

}‘f%' 40. A concrete block is pulled 7.0 m across a frictionless surface by
means of a rope. The tension in the rope is 40 N; and the net
work done on the block 1s 247 J. What angle does the rope

make with the horizontal?
(a) 28° {c) 47°
(b) 41° {(d) 62°

W= F-AX 2f7 = YouS (T ) €550
" G =05 08 §2)

C' 41. A constant force of 25 N is applied as shown to a o ‘g g o
block which undergoes a displacement of 7.5 m to T
the right along a frictionless surface while the
force acts, What is the work done by the force?

{(a) zero joules {c) —-1621]
(b) +1621 (dy +947)

W= AX = 25N (7.5m ) 5 (1597) = - /62 T

5 42, A 1500-kg car travels at a constant speed of 22 m/s around a circular track that is 80 m across.
What is the kinetic energy of the car?
(a) zero joules (c) 33x10'J (6) 72x10°7
(by 3.6 % 10°J (d) 1L.6x10*F

- 2 _
KE = 4mo? = £(1500)(22)"= 5032007 T

5 43, How much energy is dissipated in braking a 1000-kg car to a stop from an initial speed of 26 m/s?
{a) 200007 o (c) 4000007 (e) 100007
(b) 2000001 4 (d) 800000)

Ayt 2 fr000)(20)% 2 200, 000 T
Wone = FP" = fma % o - L (1000)(20)"= 200,

ﬁi’ 44. A 10.0-g bullet traveling horizontally at 755 m/s strikes a stationary target and stops after penetrating 14.5 cm
into the target. What is the average force of the target on the bullet?

(ay 1.97 = 10°N (©) 626x10°N (&) 3.93x10°N
(b) 2.07x10°N QDSUW) (d) 3.13x10'N -

J / A / z.
Wﬁj@w:‘? F’A}(‘ ﬂzm%f:zmzﬁqéﬁ:

= —F(tf5) = =5 (-00)(755)" -
Fr¥s) = 2550.13
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